High affinity binding of the estrogen receptor to a DNA response element does not require homodimer formation or estrogen.
We have developed an antibody-based DNA binding assay to study the effects of the absence or presence of an estrogen receptor agonist and two antagonists on the thermodynamic binding parameters for estrogen receptor binding to a consensus estrogen response element in vitro. We first demonstrate that antibodies raised against a region of the estrogen receptor directly adjacent to the DNA-binding domain do not interfere with the receptor's ability to preferentially bind to the vitellogenin estrogen response element in plasmid DNA. Exploiting this property to develop a quantitative DNA binding assay, we demonstrate that estrogen is not required for high affinity binding of the receptor for an oligonucleotide containing this element, nor do antiestrogens alter this interaction. In addition, we find that 1 mol of estrogen receptor is complexed with high affinity to 1 mol of vitellogenin estrogen response element, instead of two estrogen receptors/response element as would be predicted if estrogen receptor homodimer formation was required for high affinity DNA binding. Our data best fit a model in which the active estrogen receptor form is a monomer or heterodimer, but not a homodimer, and the regulatory role of estrogen on the estrogen receptor is the induction of protein-protein, but not protein-DNA, interactions.